Pretreatment of pea (Pisum sativum var. Alaska) sections with any active auxin induces an enzyme which forms aspartate conjugates of exogenously supplied indoleacetic acid, naphthaleneacetic acid, or benzoic acid. Whereas induction of this system is ant absolutely auxin-specific process, another enzyme, which forms benzoyhnalic acid, is induced both by auxins and by physiologically inactive aromatic carboxylic acids. Induction of both enzymes is abolished by low levels of R1NA and protein synthesis inhibitors. The induction specificities and other characteristics of the two systems are compared.
There are relatively few instances of enzyme induction where the inducer is known to be a plant hormone, and still fewer in which auxin-type hormones have been implicated (4) . IAA has been shown to enhance isocitratase (2) and cellulase (3) activity, while both IAA and synthetic auxins promote synthesis of acyl aspartates in pea sections (9, 10) . IAA also induces the appearance of specific isozymes of peroxidase (5) and of IAAoxidase (7) in tobacco callus. In none of these cases has true enzyme induction been established unequivocally, though the use of specific inhibitors has suggested a dependence on RNA and protein synthesis.
Synthesis of the acyl aspartates of IAA and NAA' is of particular interest, because induction of this conjugation system can be followed fairly rapidly, and the use of a variety of related compounds as inducers has demonstrated a specific requirement for compounds with auxin activity (10) . Benzoic acid also forms a conjugate in pea tissues which was initially identified as benzoylaspartic acid (1) . Synthesis of this conjugate was shown to be induced by IAA and to be dependent on RNA and protein synthesis (11) . Subsequent recharacterization of this metabolite revealed that, in fact, it consisted largely of benzoylmalic acid, while small amounts of benzoylaspartic acid (with similar chromatographic properties) were also formed under appropriate inducing conditions (13 (10) . Thus enhanced synthesis is not a consequence of auxininduced growth.
It was shown previously (11) that auxin-induced synthesis of the benzoyl conjugate is completely abolished by low levels of actinomycin or puromycin, and similar experiments (not reported) have shown that these same levels, which strongly inhibit RNA and protein synthesis respectively in pea tissues (1 1), also abolish induction of IAA-and NAA-aspartates.
Similarly, cycloheximide, a potent inhibitor of protein synthe-sis in these sections (12) , completely suppresses 2,4-D-induced synthesis of all three conjugates when included in the pretreatment medium at 1 mg/liter (Table I) .
The induction specificity of the aspartate synthetase system is illustrated in Figure 2 . Whereas 2, 4-D is a powerful inducer, 2, 6-D, which is closely related chemically, elicits only very slight induction, consistent with its very weak activity as an auxin (8) . These results, similar to those reported previously (10) , emphasize the specific requirement for compounds with auxin activity. However, when several inactive auxin analogs were examined for their effect on synthesis of the benzoyl conjugate, they were found to be active inducers, in contrast to their complete lack of effect on IAA-or NAA-aspartate syn- Figure 3 , where the antiauxins 2-CPIB and 4-CPIB were used as inducers. It was results of this kind which led to a recharacterization of the benzoic acid metabolite and the demonstration that the product consisted very largely of benzoylmalic acid (13) . In fact, when physiologically inactive compounds are used as inducers, benzoylaspartic acid comprises no more than about 1 % of the total conjugate (Table II) . When the inducer is an auxin, significant amounts of the aspartate are formed, though the predominant product is still benzoylmalic acid. Comparison of the results obtained with 2,4,5-T and 2,4,6-T (Table II) is reached at 0.5 mg/liter 2,4-D, but a 25-fold higher concentration is required for maximal induction of benzoyl conjugate (Fig. 4B) . Although the two benzoic acid conjugates were not separated for this experiment, it seems most probable from the results with NAA, that the shoulder to the induction curve at lower 2, 4-D levels represents induction of benzoylaspartate synthesis, while the steep rise at higher 2,4-D concentrations constitutes induction of the major product, benzoylmalate.
DISCUSSION
Synthesis of the acylaspartates and of benzoylmalate has of necessity been studied with tissue sections because cell-free synthesis has so far proved impossible to achieve, notwithstanding the report by Lantican and Muir (6) in which cellfree synthesis of IAA-aspartate was claimed. These authors identified and estimated the reaction product solely on the basis of the apparent hydrolysis products from impure material, a procedure which can be most misleading (13 Induction of acylaspartate synthetase provides a most striking example of a specifically auxin-induced enzyme system. The absolutely specific requirement for compounds with physiological activity, shown previously by Sudi (9, 10) and further illustrated here, suggests the use of this induction process as an unequivocal test of auxin activity. Other plant hormones (gibberellic acid, cytokinins, and abscisic acid in the range 10-' to 10' M) are without effect in this system (results not shown).
The enzyme which forms benzoylmalic acid is also induced by auxins, but as Table III and Figure 3 show, this is not an auxin-specific process. Thus, pea tissues appear to possess an N-acylaspartate synthetase (substrates IAA, NAA, and benzoic acid) which is induced specifically by auxins and a benzoylmalate synthetase, which is induced by numerous aromatic carboxylic acids, including compounds with auxin activity. There must, therefore, be some fairly subtle difference between the inducer interactions in the two systems, such that in one case the only active compounds are those with the configurational requirements compatible with auxin activity, while for the other system there is a greater flexibility in the inducer requirement. A detailed comparison of these induction mechanisms might prove a useful tool with which to study the sort of specific interaction required of an auxin molecule.
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